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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments with respect to claims 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tanaka et al. 
(previously cited in Office Action 1 1/29/2005) in view of Cho (previously cite in Office Action 
5/1 1/2006) and in further view of Ko (previously cited in Office Action 1 1/29/2005). 

Regarding claim 1 3 Tanaka et al. discloses a method of recording digital data, comprising 
the steps of: 

binding (column 12, lines 22-39) input digital data into 2D data (unit) blocks comprising 
a plurality of bytes; and 
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8/15 conversion (column 12, lines 65-column 13, line 30) for modulation-coding each 
byte of the unit blocks according a code conversion table (see Figs. 2 and 3). 

Tanaka et al. discloses the modulation-coded data contains a merging bit separating the 
data blocks (column 9, lines 9-17) but does not specifically disclose adding at least one merging 
bit followed by the modulation-coded unit block and recording byte-unit information indicating 
the number of bytes comprising each unit block together with each modulation-coded block to 
which the at least one merging bit was added. 

However, Cho discloses EFM modulation-coding bytes (8 bits) of data (column 7, lines 
3-16). Cho also discloses selecting at least one merging bit and combining the merging bit with 
each modulated symbol (column 7, lines 27-29). Cho further discloses the merging bit is 
followed by the 14 bit symbols in column 5, lines 53-67. Therefore, it would have been obvious 
to one skilled in the art at the time the invention was made to modify the method of Tanaka et al. 
with the teachings of Cho since Cho states that selecting the correct merging bit minimizes the 
direct current component of reproduced signals (column 2, lines 25-39). 

Ko further discloses EFM modulation-coding bytes (8 bits) of data (see column 4, lines 
7-30) including using a merging bit with the coding. Ko further discloses encoding (recording) 
byte unit information using identifying bits (see column 4, lines 25-30) which indicate the 
runlength (number of bits) converted (modulated) in the modulated-coded block to which the 
merging bit was added (see column 9, lines 59-57). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the coding of Tanaka et al. 
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and Cho with the identifying bits of Ko since Ko states to increase the efficiency of the EFM 
code (see column 10, lines 23-27). 

Regarding claim 2, which inherits the limitations of claim 1, Tanaka et al. discloses each 
data block comprises a plurality of bytes (column 12, lines 27-39), but Tanaka et al. and Cho do 
not specifically disclose each block comprises three to seven bytes. However, Tanaka et al. 
further discloses the data is written to an optical disk in blocks of 168x168 bytes. Threrefore, it 
would have been obvious to one skilled in the art at the time the invention was made that since 
data could be written in blocks of 168x168 bytes that data could have also been written to the 
optical disk in blocks of 3 to 7 bytes. 

Regarding claim 3, Cho further discloses adding three merging bits (column 7, lines 1 1- 
16). It would have been obvious to one skilled in the art to include this feature since Cho states 
that selecting the correct merging bit minimizes the direct current component of reproduced 
signals (column 2, lines 25-39) 

Regarding claim 4, Tanaka et al. discloses each of the plurality of bytes is modulation- 
coded (converted) into a code word of a fifteen bit length by an 8/15 conversion table (column 
13, lines 11-30). 

Regarding claim 5, Cho further discloses adding the at least one merging bit comprises 
comparing (column 7, lines 30-35) a digital sum value (wherein the digital sum (DSV) value 
represents an RDS) of a present symbol formed by a present merge bit to a DSV of a previous 
symbol formed by a previous merge bit such that the DSV is minimized to "0" (see also column 
2, lines 26-39) without violating 3T or 1 IT RLL constraints. It would have been obvious to one 
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skilled in the art to include this feature since Cho states that selecting the correct merging bit 
minimizes the direct current component of reproduced signals (column 2, lines 25-39). 

Regarding claim 6, Cho further discloses primarily generating (outputting) at least one 
merging bit (column 7, lines 11-16) followed by combination (column 7, lines 26-29) of the 
merging bit and the symbol to produce the modulation-coded present symbol, while 
simultaneously replacing (updating) the DSV (column 7, lines 30-35, wherein the DSV 
represents the RDS) up to the present unit block minimize the DSV value for addition of at least 
one merging bit for a next symbol. It would have been obvious to one skilled in the art to 
include this feature since Cho states that selecting the correct merging bit minimizes the direct 
current component of reproduced signals (column 2, lines 25-39). 

Regarding claim 7, Tanaka et al. discloses a method of recording digital data, comprising 
the steps of: 

performing (column 12, line 65-column 13, line 30) 8/15 conversion (modulation-coding) 
to an input data block in the unit of m byte and simultaneously producing a DSV of the input 
data block (Fig. 8, block 807, column 17, lines 33-56, wherein DSV represents an RDS). 

Tanaka et al. does not specifically disclose evaluating the RDS of the input data block 
and an RDS of the previous block to select a merging bit; 

outputting the selected at least one merging bit, following by modulation-coded input 
data block, and updating the RDS for selecting at least one merging bit for a next input data 
block (column 22, lines 3-25); and 
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recording byte-unit information indicating the number of bytes comprising the input data 
block together with each modulation-coded block and the selected at least one merging bit. 

However, Cho discloses adding the at least one merging bit comprises comparing 
(column 7, lines 30-35) a digital sum value (wherein the digital sum (DSV) value represents an 
RDS) of a present symbol formed by a present merge bit to a DSV of a previous symbol formed 
by a previous merge bit such that the DSV is minimized to "0" (see also column 2, lines 26-39) 
without violating 3T or 1 IT RLL constraints. Cho further discloses primarily generating 
(outputting) at least one merging bit (column 7, lines 11-16) followed by combination (column 7 5 
lines 26-29) of the merging bit and the symbol to produce the modulation-coded present symbol, 
while simultaneously replacing (updating) the DSV (column 7, lines 30-35, wherein the DSV 
represents the RDS) up to the present unit block minimize the DSV value for addition of at least 
one merging bit for a next symbol. Cho further discloses the merging bit is followed by the 14 
bit symbols in column 5, lines 53-67. Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the method of Tanaka et al. with the teachings 
of Cho since Cho states that selecting the correct merging bit minimizes the direct current 
component of reproduced signals (column 2, lines 25-39). 

Ko further discloses EFM modulation-coding bytes (8 bits) of data (see column 4, lines 
7-30) including using a merging bit with the coding. Ko further discloses encoding (recording) 
byte unit information using identifying bits (see column 4, lines 25-30) which indicate the 
runlength (number of bits) converted (modulated) in the modulated-coded block to which the 
merging bit was added (see column 9, lines 59-57). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to modify the coding of Tanaka et al. 
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and Cho with the identifying bits of Ko since Ko states to increase the efficiency of the EFM 
code (see column 10, lines 23-27). 

Regarding claim 8, Tanaka et al. discloses a method of converting digital data, 
comprising the steps of: 

binding (column 12, lines 22-39) input digital data into 2D data (unit) blocks comprising 
a plurality of bytes; each block also including a merging bit (column 13, lines 9-17). 

Tanaka et al. does not specifically disclose adding at least one merging bit followed by 
the modulation-coded unit block and recording byte-unit information indicating the number of 
bytes comprising the input data block together with each modulation-coded block and the 
selected at least one merging bit, and further decoding each unit block using the corresponding 
byte-unit information. 

However, Cho discloses EFM modulation-coding bytes (8 bits) of data (column 7, lines 
3-16. Cho also discloses selecting at least one merging bit and combining the merging bit with 
each modulated symbol (column 7, lines 27-29). Cho further discloses the merging bit is 
followed by the 14 bit symbols in column 5, lines 53-67. Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the method of 
Tanaka et al. with the teachings of Cho since Cho states that selecting the correct merging bit 
minimizes the direct current component of reproduced signals (column 2, lines 25-39). 

Ko further discloses EFM modulation-coding bytes (8 bits) of data (see column 4, lines 
7-30) including using a merging bit with the coding. Ko further discloses encoding (recording) 
byte unit information using identifying bits (see column 4, lines 25-30) which indicate the 
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runlength (number of bits) converted (modulated) in the modulated-coded block to which the 
merging bit was added (see column 9, lines 59-57). The identifying bits are then used to decode 
EFM modulated block data (see column 10, lines 1-22). Therefore, it would have been obvious 
to one skilled in the art at the time the invention was made to modify the coding of Tanaka et al. 
and Cho with the identifying bits of Ko since Ko states to increase the efficiency of the EFM 
code (see column 10, lines 23-27). 

Regarding claim 9, which inherits the limitations of claim 8, Tanaka et al. discloses each 
data block comprises a plurality of bytes (column 12, lines 27-39), but Tanaka et al. and Cho do 
not specifically disclose each block comprises three to seven bytes. However, Tanaka et al. 
further discloses the data is written to an optical disk in blocks of 168x168 bytes. Threrefore, it 
would have been obvious to one skilled in the art at the time the invention was made that since 
data could be written in blocks of 168x168 bytes that data could have also been written to the 
optical disk in blocks of 3 to 7 bytes. 

Regarding claim 10, Cho further discloses the at least one merging bit is added such that 
a DSV value (wherein a DSV represents a RDS) is minimized to "0" without violating 3T and 
1 IT RLL constraints (column 2, lines 25-39 and column 7, lines 30-35). 

Regarding claim 11, Tanaka et al. discloses binding (column 12, lines 22-39) input digital 
data into 2D data (unit) blocks comprising a plurality of bytes; and 

8/15 conversion (column 12, lines 65-column 13, line 30) for modulation-coding each 
byte of the unit blocks according a code conversion table (see Figs. 2 and 3). 
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Tanaka et al. does not disclose comparing a RDS of a present input data block to a RDS 
of the previous data block to allocate the merging bit for the present data block so that the RDS 
is minimized without violating RLL restraints; 

primarily outputting at least one merging bit, followed by the modulation coded present 
data block, while simultaneously updating the RDS up to the present block to prepare for 
allocation of at least one merging bit for a next block; and 

recording byte-unit information indicating the number of bytes comprising each unit 
block together with each modulation-coded present block and the at least one merging bit. 

However, Cho discloses adding the at least one merging bit comprises comparing 
(column 7, lines 30-35) a digital sum value (wherein the digital sum (DSV) value represents an 
RDS) of a present symbol formed by a present merge bit to a DSV of a previous symbol formed 
by a previous merge bit such that the DSV is minimized to "0" (see also column 2, lines 26-39) 
without violating 3T or 1 IT RLL constraints. Cho further discloses primarily generating 
(outputting) at least one merging bit (column 7, lines 11-16) followed by combination (column 7, 
lines 26-29) of the merging bit and the symbol to produce the modulation-coded present symbol, 
while simultaneously replacing (updating) the DSV (column 7, lines 30-35, wherein the DSV 
represents the RDS) up to the present unit block minimize the DSV value for addition of at least 
one merging bit for a next symbol. Cho further discloses the merging bit is followed by the 14 
bit symbols in column 5, lines 53-67. Therefore, it would have been obvious to one skilled in the 
art at the time the invention was made to modify the method of Tanaka et al. with the teachings 
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of Cho since Cho states that selecting the correct merging bit minimizes the direct current 
component of reproduced signals (column 2, lines 25-39). 

Ko further discloses EFM modulation-coding bytes (8 bits) of data (see column 4, lines 
7-30) including using a merging bit with the coding. Ko further discloses encoding (recording) 
byte unit information using identifying bits (see column 4 5 lines 25-30) which indicate the 
runlength (number of bits) converted (modulated) in the modulated-coded block to which the 
merging bit was added (see column 9, lines 59-57). The identifying bits are then used to decode 
EFM modulated block data (see column 10, lines 1-22). Therefore, it would have been obvious 
to one skilled in the art at the time the invention was made to modify the coding of Tanaka et al. 
and Cho with the identifying bits of Ko since Ko states to increase the efficiency of the EFM 
code (see column 10, lines 23-27). 

Regarding claim 12, the claim includes similar limitations to the above rejection of claim 

2, which is applicable hereto. 

Regarding claim 13, the claim includes similar limitations to the above rejection of claim 

3, which is applicable hereto. 

Regarding claim 14, the claim includes similar limitations to the above rejection of claim 

4, which is applicable hereto. 

Regarding claim 15, the claim includes similar limitations to the above rejection of claim 
2, which is applicable hereto. 
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Regarding claim 16, the claim includes similar limitations to the above rejection of claim 
3, which is applicable hereto. 

Regarding claim 17, the claim includes similar limitations to the above rejection of claim 

3, which is applicable hereto. 

Regarding claim 18, the claim includes similar limitations to the above rejection of claim 

4, which is applicable hereto. 

Regarding claim 19, the claim includes similar limitations to the above rejection of claim 

5, which is applicable hereto. 

Regarding claim 20, the claim includes similar limitations to the above rejection of claim 

6, which is applicable hereto. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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